Theory predicts that "common ownership" (ownership of rivals by a common shareholder) can be anticompetitive because it reduces the weight firms place on their own profits and shifts weight toward rival firms held by common shareholders. In this paper we use accounting data from the banking industry to examine empirically whether shifts in the profit weights are associated with shifts in profits. We present the distribution of a wide range of estimates that vary the specification, sample restrictions, and assumptions used to calculate the profit weights. The distribution of estimates is roughly centered around zero, but we find statistically significant estimates in either direction in some cases. Economically, most estimates are fairly small. Our interpretation of these findings is that there is little evidence for economically important effects of common ownership on profits in the banking industry.
Introduction
Several recent empirical papers have estimated the competitive effects of common ownership -ownership of rivals by a common shareholder. Azar, Schmalz, and Tecu (2016) conclude that common ownership increased prices in the airline industry by relating prices to concentration measures that account for common ownership. Azar, Raina, and Schmalz (2016) report similar findings for the banking industry. Gramlich and Grundl (2017) use an alternative methodology to estimate the competitive effects, and in preliminary estimates find mixed signs and economically small effects for both prices and quantities in the banking industry. Kennedy, O'Brien, Song, and Waehrer (2017) present similar estimates for the airline industry and preliminary estimates from a structural model and conclude that there is no evidence of anticompetitive effects.
1 Dennis, Gerardi, and Schenone (2017) use a similar methodology as Azar, Schmalz, and Tecu (2016) , and also conclude that there is no effect of common ownership on prices in the airline industry.
2,3
The model underlying these papers (O'Brien and Salop (2000) ) predicts anticompetitive effects of common ownership as follows: If managers maximize the payoffs of their shareholders then they maximize a weighted sum of their own profits and of the profits of their rivals that are held by common shareholders. Hence, common ownership reduces the weight firms place in their objective function on their own profits and instead shifts weight to commonly-held rivals. This reduces competition among firms and therefore increases prices and reduces quantities. Thus, theory predicts anticompetitive effects of common ownership due to shifts in profit weights.
The empirical literature has so far mostly focused on the effects of common owner-1 See Azar, Schmalz, and Tecu (2017) for a reply to this paper. 2 This conclusion has been challenged by Martin Schmalz, arguing that Dennis, Gerardi, and Schenone (2017) actually report anticompetitive effects of common ownership for large routes.
3 The findings of anticompetitive effects of common ownership have received considerable attention from economists, legal scholars, competition authorities, policy makers and representatives of the asset management industry. The OECD held a discussion on the issue with economists, legal scholars, representatives of the asset management industry, and the US Department of Justice. Commentators have noted not only implications for antitrust and the regulation of the asset management industry, but have also pointed out links to the ongoing debates about rising profit shares and wealth inequality.
These findings have also led to policy proposals, some of which are fairly far reaching. Elhauge (2016) recommends antitrust enforcement actions to reduce common ownership in instances where it can be shown to have anticompetitive effects, though Rock and Rubinfeld (2017) challenges the legal analysis in Elhauge (2016) . Posner, Scott Morton, and Weyl (2016) propose to limit common ownership by limiting holdings in an industry by an institutional investor to 1% of the industry, or alternatively to a single firm. Scott Morton and Hovenkamp (2017) discuss how current antitrust law applies to the common ownership issue.
ship on prices, and to a lesser extent on quantities. In this paper we estimate the effect of common ownership on profits. Specifically, we investigate whether the shifts in the profit weights predicted by the theory are associated with shifts in profits.
Our paper is most closely related to Azar (2011) and Panayides and Thomas (2017) , which are cross-industry studies on the effect of common ownership on profits. Azar (2011) finds that common ownership is associated with higher markups. Panayides and Thomas (2017) find that common ownership is associated with increased profitability, but not with higher output prices and conclude that the effect is driven by reduced expenditures. Moreover they find that reduced expenditures are not driven by reduced input prices but by lowered investment, which suggests lowered non-price competition.
In this paper we take a different approach than Azar (2011) and Panayides and Thomas (2017) by studying the effect of common ownership on profits within an industry rather than across industries. We argue that such a within-industry approach is particularly useful in industries such as banking where a large number of competitors are not publicly traded and therefore have low levels of common ownership and experienced no increase in common ownership. These privately owned firms serve as a useful control group for the publicly traded firms that have high levels of common ownership and experienced large increases of common ownership in the previous decades.
In banking, the model-implied weight on own profits among publicly traded firms is typically far below 10% and was more than twice as high in the year 2001 than in the year 2016. The model-implied weight on profits among private banks however is typically 100% and has not declined since 2001. Loosely speaking, we ask whether the shift in profit weights among publicly listed banks decreased their share of industry profits at the expense of private banks. We also study whether within the group of listed banks profits shifted from banks with less weight on their own profits to banks with higher weight on their own profits.
Why Banking? We estimate the effect of common ownership on profits in the banking industry for several reasons. First, it is one of the two industries for which anticompetitive effects of common ownership have been reported (Azar, Raina, and Schmalz (2016) ). Second, there are many publicly listed banks, which generate substantial variation in common ownership. There are more than 400 publicly listed banks in the U.S., which is much more than for example the number of publicly listed airlines. In addition there is an even larger number of banks that is not publicly traded, and therefore did not experience an increase of common ownership through large institutional investors, which serves as a useful control group. Third, and perhaps most importantly, standardized accounting data is available not only for publicly listed banks but also for private banks. Bank regulators restrict how banks report their income statements and balance sheets, which makes the data comparable across banks. In many other industries private companies either play no important role or accounting data is either not available or difficult to compare across firms.
There are also disadvantages of studying this question in the banking industry. Perhaps most importantly, the financial crisis and subsequent regulatory changes had large effects on bank profits that are unrelated to the competitive effects of common ownership. We try to address this problem in some of our estimates by restricting the sample period to either the pre-crisis or the post-crisis years.
Data We use accounting data from regulatory filings to measure bank profits. Economists are often reluctant to use data on accounting profits because they can differ from economic profits. We believe that studying data on accounting profits is still informative for our purposes as long as accounting profits co-move with economic profits so that changes in accounting profits are informative about changes in economic profits. We also believe that accounting profits are comparable across banks because banks are highly restricted by regulators in how they report income statements and balance sheets.
4
Our data set covers the more than 6,000 banks in the U.S. each quarter from 2001 to 2016, which results in approximately 400,000 bank-quarter observations.
Specifications, Sample Restrictions and Variable Definitions
As is commonly the case in empirical research there are many plausible specifications, sample restrictions and variables definitions. In this paper we do not follow the common approach, which is to present findings for a "baseline case", i.e. a particular specification, sample restriction and variable definition, and perhaps several robustness checks. Instead, we obtained several hundred estimates for different specifications, sample restrictions and different ways to calculate the profit weights and report the distribution of these estimates. We discuss how the distribution of estimates varies by specification, sample restriction or profit weight definition. This approach allows the reader to get a more complete picture of the range of plausible estimates. In the main text of this paper we present the distribution of estimates, but in the Online Appendix we show each estimate we obtained. This allows the readers to look up particular estimates they are interested in.
We believe that this approach is useful for this paper because different researchers have arrived at different conclusions regarding the competitive effects of common ownership even if they have used similar methodologies and data sets. We also hope that similar approaches to presenting empirical results become more common in economics in general.
We estimate the effect of the weight a bank places on its own profits on three dependent variables: net income, return on equity (ROE) and return on assets (ROA). For each of these three variables we also consider a transformation of the variable into percentiles by quarter. For example the bank with the highest ROE in some quarter has ROE percentile 100 and the bank with the lowest ROE has percentile 0. This transformation makes magnitudes of estimates for the three outcome variables more easily comparable and reduces the effect of "outliers", especially during the financial crisis. We consider six different specifications that vary the fixed effects and observable characteristics we control for, twelve different sample choices, that vary the time period and the set of banks that are included, and lastly four different ways to calculate the profit weights. This results in 6 * 12 * 4 = 288 estimates for each of the six outcome variables.
Preliminary Findings
We focus the discussion of findings on the estimates for the percentile transformations of the outcome variables. The distribution of point estimates for the effect of own-profit weight on profits (net income), ROE, and ROA are roughly centered around zero. The estimated effect of a 1 pp increase in the weight on own profits ranges from -0.47 pp to +0.27 pp, with a median of -0.03 pp for net income, from -0.44 pp to +0.49 pp, with a median of -0.002 pp for ROE, and from -0.41 pp to +0.41 pp with a median of -0.009 pp for ROA. Some of these estimates that are large in magnitude are imprecise, and the range of estimates shrinks considerably if we focus on estimates that are statistically significant at the one percent level.
5 In this case the 5 As we obtain many estimates of the same effect this raises the issue of the multiple comparisons or the multiple testing problem when we the range and the distribution of estimates that are individually "statistically significant". One way to interpret this distribution is as follows: Suppose different studies pick one of the 288 estimates at random. If the study finds a statistically significant effect the study is published. If not, the study is shelved or does not get through the publication process. A survey paper reporting the estimated effects in the literature would then report this distribution of statistically significant effects.
estimates range from -0.47 pp to +0.09 pp, with a median of -0.09 pp for net income, from -0.44 pp to +0.08 pp, with a median of -0.04 pp for ROE, and from -0.41 pp to +0.15 pp with a median of -0.03 pp for ROA. We also show how the distribution of estimates varies by specification, sample and profit weight calculation.
In our view, the magnitude of the positive and statistically significant estimates is relatively small. For example, between 2001 and 2016 the average weight placed on own profits by listed banks has fallen by roughly 5 pp due to an increase in common ownership. Even the largest statistically significant estimates we find imply that a 5 pp decrease in weight on own profits is associated with a shift in the net income distribution by 0.45 pp, a shift in the ROE distribution of 0.4 pp and a shift in the ROA distribution by 0.75 pp.
Direct Shareholders and Active Investors
We also obtain some preliminary estimates that only rely on common ownership through either "Direct Shareholders" or through "Active Investors".
"Direct Shareholders" -such as Berkshire Hathaway -are the ultimate owners of shares as opposed to asset managers -such as Vanguard or Fidelity -that manage shares owned by their clients."Direct Shareholders" may benefit more from increasing share prices (as a consequence of decreased competition) than asset managers that typically earn a fixed small percentage of assets under management.
"Active Investors" are investors that try to pick winning stocks, as opposed to "passive investors" that simply replicate an index. The idea is that index funds compete mostly on fees. It is unclear how strong the incentives of an index fund manager are to reduce competition among portfolio firms, given that improved performance of the index would also improve the performance of all all competing index fund managers, which replicate the same index. Active asset managers however, who hold a unique portfolio, could outperform other active asset managers if their portfolio firms compete less and thereby attract new clients.
Perhaps surprisingly, the estimates for "Direct Shareholders" or "Active Investors" are similar to the estimates for all investors. These estimates are preliminary because we only take the largest "Direct Shareholders" and the largest "Active Investors" into account, and we hope to eventually incorporate more comprehensive classifications.
Identification and Endogeneity Which variation in the data identifies the coefficient on the weight firms place on their own profits? The answer to this question depends on the sample restrictions and the specification. The most basic case relies on comparisons of unlisted and listed banks: Unlisted banks have typically no common owners with other banks and therefore place 100 percent weight on their own profits throughout the sample period. On the other hand, listed banks share common owners and the model-implied weight on their own profits is surprisingly low (typically below 10 percent). Moreover, for listed banks common ownership became more prevalent between 2001 and 2016, so the weight these banks placed on their own profits in 2001 is about four times higher than in 2016. This variation is used in some of our estimates. In the simplest specification without bank fixed effects we ask whether banks that place more weight on their own profits make higher profits.
6 In specifications with bank fixed effects, we ask whether the decrease in weight on own profits among listed banks was associated with a reduction in their profits. We do not try to instrument for the profit weights in this version of the paper. The conclusions of the existing literature that finds anticompetitive effects of common ownership do not rely heavily on whether profit weights were treated as exogenous or not. Moreover, we believe that a large portion of the variation in profit weights and the secular increase in common ownership are driven by factors that are plausibly exogenous. The studies by Azar, Schmalz, and Tecu (2016) and Azar, Schmalz, and Tecu (2016) find anticompetitive effects of common ownership in OLS and IV specifications. In Gramlich and Grundl (2017) the OLS and IV estimates for the same subsample do not differ substantially. Kennedy, O'Brien, Song, and Waehrer (2017) find positive and statistically significant effects of common ownership with OLS and negative and significant effects in their IV approach. This suggests that treating the profit weights as exogenous could bias our findings towards finding anticompetitive effects of common ownership. The secular trend towards increased common ownership is largely driven by the trend towards passively investing asset managers, which is plausibly exogenous.
Roadmap The remainder of this paper is structured as follows. In section 2 we discuss the model by O'Brien and Salop (2000) and show in a numerical example how shifts in profits weights shift lead to shifts in profits. In section 3 we discuss the data and show some descriptive statistics on profit weights and profits for listed and unlisted banks. Section 4 discusses the range of specifications, sample restrictions and variable definitions we consider and section 5 presents the findings. In section 6 we obtain estimates if only common ownership through "Direct Shareholders" or through "Active Investors" is taken into consideration. Section 7 concludes. Tables that are not included in the main text can be found in Appendix A.
Common Ownership Model
The model by O'Brien and Salop (2000) is the basis for much of the empirical research on the competitive effects of common ownership.
7 In this model managers maximize a weighted sum of their shareholders' payoffs:
Managers are indexed by j and k, and shareholders by i. γ ij is owner i's "control share" of firm j, which is the weight that manager j assigns to owner i's payoff. For each firm j, the control shares add up to one i γ ij = 1. β ik is owner i's ownership share of firm k, which is the percentage of firm k's profits, π k , which accrue to owner i. For each firm k, the ownership shares add up to one i β ik = 1. It natural to assume that γ ij is a non-decreasing function of β ij : as i's ownership of firm j increases, manager j should place weakly more weight on i in its objective function. Generally, γ ij likely depends not only on β ij , but the whole ownership structure of firm j. For example, a ownership share of β ij = 0.49 might result in almost full control if all other shareholders are small, and in almost no control if the remaining 51% are held by a single shareholder. Much of the empirical literature assumes that γ ij = β ij , which is called the proportional control assumption. After dividing by i γ ij β ij , manager j's maximization problem in 1 can be rewritten as follows:
The profit weights w jk = i γ ij β ik / i γ ij β ij measure the weight firm j places on the 7 Large parts of this model section are identical to parts of the model section in Gramlich and Grundl (2017) .
profits of rival k, relative to its own profits w jj = 1.
An important property of the profit weights is that they are not symmetric in the sense that in general w jk = w kj .
8 This is generally the case even if all common owners of j and k have equal shares in both firms, because the weights also depend on the size of the ownership shares of the non-common owners. To see this consider an example with just two firms that have a single common owner who holds 10% of both firms. First suppose that the remaining 90% of both firms are held by by single investors, then w 12 = w 21 ≈ 0. Now suppose that the 90% shareholder of firm 2 is split into many equal sized shareholders who each only hold a small share of firm 2, then w 21 starts to increase whereas w 12 ≈ 0. This is because the 90% ownership in firm 1 by undiversified shareholders is concentrated in a single shareholder whereas is unconcentrated and spread across many shareholders for firm 2. For our purposes it will be more convenient to work with weights that add up to one. Divide equation (1) by i k γ ij β ik to obtain
where k w jk = 1. In this paper we estimate whether changes in w jj , the weight firm j places on its own profits, and k =j w kj , the total weight weight j s rivals place on j's profits are associated with changes in the reported profits.
A Numerical Example
Here we present a simple numerical example illustrating how prices, quantities and profits change depend on the profit weights in a model of differentiated product Bertrand competition.
In the example there are three banks j = 1, 2, 3. Banks 1 and 2 are listed on the stock market and therefore have common owners whereas bank 3 is private. Thus w 31 = w 32 = 0, w 13 = w 23 = 0, but w 12 and w 21 can be positive. The banks have 8 The fact that w jk = w kj means that the common ownership model makes very specific testable predictions at the level of the ordered firm pair: For example one could test whether firm j starts to compete less aggressively with firm k as w jk increases while controlling for w kj and for firm pair fixed effects.
constant marginal costs c j . Demand is a simple logit demand system where the prices are the only product characteristics.
In Figure 1 we begin by showing how prices, quantities and profits change as common ownership among banks 1 and 2 increases such that w 12 and w 21 increase jointly. This symmetric case can be viewed as a partial merger among the two banks. The demand system is symmetric and the banks have identical marginal costs. Figure 1a shows that the prices of banks 1 and 2 increase as they are now competing less aggressively. The prices of bank 3 also increase as it faces two less aggressive competitors now, but less so than the prices of banks 1 and 2. Figure 1b shows that the quantities of banks 1 and 2 decrease whereas the quantity of bank 3 also increases.
As the prices of all banks increase the quantity of the outside good increases. Figure 1c shows that the profits of all three banks increase as competition in the industry becomes less aggressive. Importantly, the profits of banks 1 and 2 increase much less than the profits of bank 3. This is shown more clearly in Figure 1d , which shows the difference between the profits of a bank and average industry profits. As w 12 and w 21 the profits of banks 1 and 2 fall below average industry profits, whereas the profits of bank 3 rise above average industry profits.
Next, consider Figure 2 . Here w 12 and w 21 do not increase jointly. Instead w 12 increases and w 21 = 0.5 is fixed. Demand and costs are symmetric as in the previous example. Figure 2a shows that now the price of bank 1 increases a lot, whereas the prices of banks 2 and 3 increase only slightly. Accordingly, the quantity of bank 1 decreases, whereas the quantities of banks 2 and 3 and the outside good increase (Figure 2b ). Figure 2c , shows that the profits of banks 2 and 3 increase. Notice that the profit of bank 1 initially increases slightly as w 12 increases and then decreases. Why is this the case? Intuitively, increasing w 12 has two effects: First, it lowers competition among the banks. Second, for a given level of competition it lowers how much of the industry profits go to bank 1. The profit of bank 1 is not monotone in w 12 because initially the first effect dominates and later the second effect.
In Figure 2d the deviation from average industry profits is shown. Relative to the industry average, the profits of banks 2 and 3 are increasing whereas the profits of bank 1 is dereasing.
This latter shift in profits is the one we are trying to find in the data: Do the profit of a bank decrease relative to the average profits in the industry as it places more weight on the profits of its rivals and less weight on itself? 
Data and Descriptive Statistics

Data
The data on bank profits, equity and assets comes from regulatory filings. Bank Holding Companies (BHCs) with more than $1 billion in assets have to file a Y-9C form. The Y-9C form is consolidated across the different subsidiaries of the BHC. 9 For smaller BHCs or banks that are not BHCs we obtain data from the call report, that is filed by all regulated financial institutions. Data on bank ownership comes from the filings of SEC form 13F that are mandatory for institutional investors with more than $100m in assets.
10 Some investors file separate 13F forms for their different subsidiaries (e.g. Blackrock). In this case we aggregate the ownership shares across 13F filers. We do not observe bank shareholders that are not 13F filers. If these shareholders are small individually relative to the observed shareholders they would only have a limited impact on the profit weights, even if they collectively account for a substantial fraction of the ownership for some banks, because in the common ownership model of O'Brien and Salop (2000) shareholders that are individually large have a disproportionate impact on the profit weights. (See Gramlich and Grundl (2017) for a more detailed explanation of this model property.) If the unobserved shareholders are individually large, however, they can have a large impact on the profit weights. This problem may be particularly important for smaller banks and early in our sample period, because the 13F filers only account for a small fraction of the ownership. We try to mitigate this data limitation by controlling for the total 13F ownership share in some of our specifications and by excluding bank-quarter observations for which the 13F ownership share is low in some of our subsamples. Table 1 shows summary statistics for the whole sample. Figure 3 shows that the median weight on own profits (w jj ) among listed banks has declined substantially and has reached about 40% of its 2001 level in 2016, whereas the weight on own profits among private banks remained unchanged. Moreover (not shown on the graph) the level of w jj for the vast majority of listed banks is very low and typically far below 10%. Figure 4 shows how profits, ROE and ROA for listed and unlisted banks have evolved since 2001. Figure 4a shows the total net income of listed and unlisted banks. With the exception of the financial crisis the total net income of the approximately 500 listed banks exceeds the total net income of the more than 5,000 unlisted banks substantially. In the years before the financial crisis when w jj for listed banks fell substantially, the gap between listed and unlisted banks widened. During the crisis the gap closed before it widened again in the years after the crisis. The relative changes can be seen more easily in Figure 4b where net income is normalized by the 2001 level. (2000), which does not model debt/equity choices and assumes that shareholders care about the profits of the firms they own.
Descriptive Statistics
11 The graphs show no clear pattern for ROA, but for ROE we see that listed banks had higher ROE prior to the crisis but the gap closed after the crisis. This can likely be partially explained by regulatory changes after the crisis which increased capital requirement especially for larger banks and restricted some activities with particularly high ROEs. 
Subsamples, Profit Weights and Specifications
We estimate the effect of w jj on three outcome variables. First, the bank's profit π j , second the return on equity
, and third the return on assets ROA j = π j A j . One reason to estimate the effect on ROE j and ROA j in addition to π j is that these profitability ratios are more easily comparable across banks of different sizes.
We winsorize ROE j and ROA j by quarter at the 2.5th and 97.5th percentiles to reduce the impact of outliers, especially during the financial crisis. We do not winsorize net income, because most observations in the tails of the net income distribution stem from very large banks. Therefore winsorizing would disproportionally affect large banks. Consequently outliers, especially during the crisis, can have a large impact on the net income estimates.
For all three outcome variables we also consider a quarterly transformation into percentiles: For example, the bank with the highest net income in a quarter has the net income percentile 100 and the bank with the lowest net income has the net income percentile 0. The advantage of this transformation is twofold. First, it makes the effect sizes for the three different outcome variables comparable. Second, for net income, which is not winsorized, it reduces the impact of outliers during the financial crisis, when some banks posted negative net incomes that were much larger in magnitude than the magnitude of net income during "normal times".
There are many plausible regression specifications to estimate the effect of w jj on these outcome variables. Moreover, there are several plausible ways of choosing the subsample of banks and the sample period. Lastly, there are several plausible ways to calculate the profit weights. We obtained estimates for several different specifications, subsamples and ways to calculate the profits weights and present the whole range of estimates we obtained.
Subsamples Table 2 shows the twelve different subsamples we consider. The first subsample is the entire dataset, i.e. it contains all banks from 2001 to 2016 and the subsamples 2-12 restrict the sample in various ways, which we discuss in this section. Subsamples 2 and 7 contain only listed banks. For unlisted banks, w jj = 1, whereas for listed banks w jj is substantially smaller. Therefore there is a lot more variation of w jj across banks in the subsamples that contain both listed and unlisted banks. In specifications without bank fixed effects the coefficient on w jj is estimated mainly by comparing listed and unlisted banks in the subsamples that contain unlisted banks, whereas for subsamples 2 and 7 we can only use variation within the listed banks.
Subsamples 11 and 12 are restricted to banks between $500m and $3,000m in assets. We consider this restriction because listed banks tend to be larger than unlisted banks. There are few listed banks below $500m and few unlisted banks above $3,000m in assets. Subsamples 11 and 12 restrict the sample to the asset size range where the size distributions of listed and unlisted banks overlap.
We also vary the sample period. Subsamples 3 and 8 restrict the sample to the precrisis period 2001-2007, subsamples 4 and 8 are restricted to the crisis period 2008-2010 and subsamples 5 and 10 are restricted to the post-crisis period 2011-2016. We consider these subsamples because the financial crisis and subsequent changes in regulation may have affected listed and unlisted banks in systematically different ways. For example it appears that listed banks were more leveraged than unlisted banks before the crisis but this gap closed after the crisis, possibly due to stricter capital requirements.
Lastly, we consider a restriction that excludes banks that went public during the sample period. If a bank goes public this can result in a large, sudden decline of w jj . The idea of this restriction is that we do not want to use variation in w jj that is due to decisions of the bank's management. As this restriction eliminates some within-bank variation of w jj it leads to much larger standard errors. We implement the restriction in a very strict way: We require that if a bank is ever listed during the sample period, then we only keep it if the 13F filers account for at least 5 percent of the market capitalization at all times during the sample period. Therefore, this restriction eliminates not only banks that go public during the sample period, but also some listed banks that are taken over and some small listed banks.
12 Subsamples 6 to 10 and subsample 12 impose this "13F Ownership Restriction".
Calculating Profit Weights
13
The 13F data contains information on holdings by institutional investors with more than $100 million in assets. 13F filers hold more than one half of the public banks. To calculate the profit weights, however, requires the entire ownership structure. We assume that the remaining shareholders are atomistic. Such shareholders have no impact on the objective function of the manager if there is at least one non-atomistic shareholder. We believe that this assumption is a reasonable approximation because most shareholders who are not required to file a 13F form are small compared to the 13F filers.
However, if large parts of a firm are held by small undiversified shareholders then even a small amount of common ownership can have a large impact on the profit weights. This is relevant if the 13F filers own only a relatively small share of some publicly traded banks. To address this issue we calculate the profit weights under the assumption that for every bank there is one (unobserved) undiversified shareholder who holds 1% in some specifications. This 1% undiversified shareholder could represent the management of the bank, for example. Azar, Raina, and Schmalz (2016) argue that in the banking industry there is cross ownership in addition to common ownership, because many of the 13F filers are banks. These reported holdings predominantly represent the holdings of the asset management divisions of the banks. If the asset management divisions use their control rights in the interest of the bank they belong to then such holdings should be treated as cross ownership. It could however also be argued that it is the fiduciary duty of the asset 12 For banks that are taken over we sometimes do no longer record any ownership by 13F filers in the last quarter for which we observe balance sheet and income statement information. For small banks that are not contained in the major stock market indices 13F owners sometimes account for less than 5 percent of the market capitalization, especially during the early parts of our sample period.
13 The following description of Table 3 is largely identical to the analogous discussion in Gramlich and Grundl (2017) . management division to act in the best interest of their customers and therefore they must use their control rights in the interest of their customers.
14 This argument suggests that the holdings of the asset management divisions should be treated in the same manner as the holding by independent asset managers. Therefore, they do not result in cross ownership, but might result in common ownership. In some specifications we assume that holdings by bank-owned asset managers result in cross ownership and in others we assume it results in common ownership. Table 3 summarizes four different ways in which we calculate profit weights. Specifications For each combination of the twelve subsamples (Table 2) , six dependent variables, and four ways of calculating profit weights (Table 3) we consider six different specifications. For illustration these specifications are shown in Tables 4 (Net  Income) , 14 (ROE), and 15 (ROA), and in each we use the first rows of Tables 2 and 3 (i.e. we use the entire sample, assume a 1% undiversified shareholder, and assume no cross-ownership). The standard errors are clustered at the quarter level for all of our estimates. We start with the very basic specification (1), shown in the first columns of Tables 4,  14 and 15, and succesively add more controls in specifications (2)-(6). In specification (1), we simply regress the outcome variable on the weight placed on own profits (w jj or "Ownweight") and a set of quarterly fixed effects. This specification, therefore uses variation across banks. In Specification (2) we add bank fixed effects. In specifiction (3) we also control for the profit weight the bank receives from rivals ( k w kj or "Rivalweight"). In specification (4), we add the total ownership share of 13F filers as a control. We add this control to rule out the possibility that our findings are driven by the fraction of shareholders we observe, rather by the composition of shareholders we observe. Letting j denote a bank and q a quarter, specification (4) is:
In specifications (5) and (6), we control for the size of the bank as measured by the size of its balance sheet. Controlling for the size of the balance sheet is problematic, because it is itself an outcome and a choice by the bank. Banks that place higher weight on their own profits may have a greater incentive to grow their balance sheet. Nevertheless, we present results that control for balance sheet size because the estimates in Azar, Raina, and Schmalz (2016) that find anticompetitive effects of common ownership control for bank size. In specification (5) we control for the log of balance sheet size, and in specification (6) we instead include dummies for each decile of the bank size distribution in the quarter.
First, consider net income shown in Table 4 . In specification (1), we find a negative association betweenOwnweight and net income, which on its face would reject the notion that common ownershp is anticompetitive. This negative association simply reflects the fact that larger banks -which are publicly-listed and therefore have common ownership -have the highest net income. There is likely reverse causality concern in that banks with high net income (currently or in expectation) decide to raise capital by listing their stock. This concern is addressed with specifications (2)-(6) that include bank fixed effects and therefore use variation within bank over time.
15 In these specifications we find a much smaller negative association between Ownweight and net income. However, we do not find a positive association between Ownweight and net income in any of the specifications. Next, consider ROE shown in Table 14 . We find a positive association between Ownweight and ROE in all six specifications. In specification (1) the effect is small and not statistically significant. In specifications (2)-(4) with bank fixed effects the effect size increases to 0.01-0.02 and is statistically significant. Controlling for bank size in specifications (5) and (6) increases the effect size further to 0.02-0.03. What's the economic significance of these effect sizes? As both Ownweight and ROE are measured in percentage points, an effect size of 0.03 implies that increasing Ownweight by one percentage point increases the ROE by 0.03 percentage points. This is roughly equal to 0.25% of the average ROE (12.9) and 0.19% of the standard deviation of ROE (15.9).
Lastly, consider ROA shown in Table 14 . Here we also find some evidence of a positive association, especially for specifications (5) and (6) that control for bank size. The largest effect size in specification (5) is close to 0.003, which corresponds to about 0.25% of the average ROA (1.2) or about 0.19% of the standard deviation (1.6). Tables 16, 17 and 18 show the estimates if the variables are transformed into percentiles. For net income we find negative effects in specifications (1)-(4) and positive effects in specifications (5)-(6). For ROE and ROA we find mixed results for specifications (1)-(4) and positive effects for specifications (5)-(6). The largest effects sizes we find for each of the three outcome variables are in the range 0.02-0.03. This means that increasing Ownweight by one percentage point leads to a shift in the distribution of about 0.03 percentage points in the distributions of net income, ROE and ROA. (Table 2) , the ways to calculate profits weights (Table 3) , and the specification. As we consider 12 different subsamples, 4 ways to calculate profit weights and six different specifications, we obtain 12 * 4 * 6 = 288 different estimates of the Ownweight coefficient for each of our six outcome variables (net income, ROE, ROA, and within-quarter percentile transformation of each). Regression tables for all estimates can be found in the Online Appendix. Figure 5 shows histograms of the 288 point estimates for each of the six outcome variables. These distributions are also summarized in Table 5 . Importantly, Figure 5 and Table 5 show all point estimates regardless of whether they are statistically different from zero or not. These histograms show the distribution of the 288 point estimates we obtain for the three outcome variables net income (row 1), return on equity (row 2) and return on assets (row 3). For the estimates on the right hand side these variables are transformed into percentiles for each quarter, which makes the estimates for net income, return on equity and return on assets more easily comparable. The distribution of point estimates is roughly centered around zero for all six outcome variables. We will focus in our discussion on the percentile transformations, because they are easier to interpret and comparable across different outcome variables. For the net income percentile our estimates range from -0.47 to +0.27, with a median estimate of -0.03. For the ROE percentile our estimates range from -0.44 to +0.49, with a median estimate of -0.002. Lastly, for ROA our estimates range from -0.41 to +0.41, with a median of -0.009. While most of the point estimates are small in magnitude the largest estimates are economically substantial. For example an estimate of +0.5 implies than an increase in Ownweight of 1 percentage point would lead to a shift in the distribution of the outcome variable by 0.5 percentage points. Figure 5 and Table 5 show all point estimates regardless of their precision. In Table  6 we only summarize estimates that are statistically significant at the one percent level. Depending on the outcome variable roughly one third to one half of the point estimates are statistically significant. The distributions are still roughly centered around zero for all outcome variables. Focusing on estimates that are statistically significant however shrinks the range of the effect sizes in some cases considerably. The range for the net income percentile is now -0.465 to 0.09 with a median of -0.09. The range for ROE is -0.44 to 0.08 with a median of -0.04. Lastly, the range for ROA is -0.41 to 0.15 with a median of -0.03. This shows that some of the large positive estimates in Table 5 are noisy. So far we have only summarized the point estimates. In Table 7 we summarize the distribution of the upper bounds of the 99 percent confidence intervals around the point estimates in Table 6 . Interestingly, these upper bounds are still roughly centered around zero. For the net income percentile they range from -0.46 to +0.14, with a median of -0.045. For the ROE percentile they range from -0.25 to +0.11, with a median of -0.03. For the ROA percentile they range from -0.21 to +0.26, with a median of -0.006. Estimates by Subsample After discussing the distribution of estimates in general we now discuss how the distribution of estimates differs for different subsamples. Tables  8, 19 and 20 show the distributions of point estimates by subsample, for the net income, ROE and ROA percentiles. In all three cases, the estimates that are largest in magnitude are concentrated in subsamples 4 and subsamples 6-8 and especially subsamples 9 and 10. These are also the subsamples with the largest standard errors as shown in Tables 21, 22 and 23. In particular the standard errors for subsamples 9 and 10 are about one order of magnitude larger than for most other subsamples.
Consquently, many of the point estimates for these subsamples are not statistically significant. Tables 24, 25 and 26 show only the statistically significant estimates (at the one percent level). Subsamples without any statistically significant estimates are not shown in these tables. The tables show that only few of the estimates for subsamples 4 and 6-10 are statistically significant, though the largest positive and statistically significant estimates can still be found in these subsamples. Estimates by Weight Calculation Tables 9, 27 and 28 show the distribution of estimates for the different ways to calculate the profit weights shown in Table 3 . Overall, the distributions are very similar so the way the profit weights are calculated has only a minor influence on the estimates. The estimates in rows 1 and 4 are very similar and the estimates in rows 2 and 3 are very similar, though there is some gap between both of these pairs. Thus, the assumption about cross ownership appears to have a noticable yet small effect on the estimates whereas the assumption about the extra one percent undiversified shareholder has almost no impact on the estimates. Estimates by Specification Tables 10, 29 and 30 show the estimates for the six different specifications discussed above, again using the percentile transformations of the variables. Table 10 , most estimates with specification (1) are negative. As discussed above this reflects the fact that large banks with high net income are listed. There is no clear pattern among the other specifications that include bank fixed effects. The estimates for specifications (2)-(5) are roughly centered around zero.
For net income in
For ROE and ROA in Tables 29 and 30 the distributions for all specifications are centered around zero. However, in both cases the range of estimates for specification (1) is substantially smaller than for the other specifications. Tables 11, 31 and 32 show the estimates that are statistically significant (at the one percent level) by specification.
For net income, in Table 11 , all statistically significant estimates for specifications (1)-(3) are negative, and more than 75 percent of the estimates for specification (4) are negative. The estimates for specifications (5) and (6) are roughly centered around zero. Hence, the estimates from specifications that control for bank size show somewhat more support for the hypothesis that higher "Ownweight" is associated with higher profits.
For ROE in Table 31 , specification (1) produces mostly negative estimates whereas the estimates for the other specifications are centered around zero.
For ROA in Table 32 , specification (2) produces mostly negative estimates whereas the estimates for the other specifications are centered around zero. 
Direct Shareholders and Active Investors
In this section we estimate the effect of common ownership on bank profits if only common ownership through certain shareholders is taken into consideration. Specifically, we recalculate the profit weights under two alternative assumptions. First, if only common ownership by "Direct Shareholders" is taken into consideration, and second if only common ownership through "Active Investors" is taken into consideration.
"Direct Shareholders" are the ultimate owners of the shares as opposed to asset managers that manage shares that are ultimately owned by their clients. The idea is that "Direct Shareholders" benefit more from increasing share prices (as a consequence of decreased competition) than asset managers. For example Berkshire Hathaway owns shares of several banks and is a "Direct Shareholder". Vanguard, for example, is not a Direct Shareholder because they hold shares on behalf of clients and only gain a (small) percentage of assets under management through their fee ratio, p. If the shares of a bank held by Berkshire and Vanguard gain $100 in value, then Berkshire's profits increase by $100 whereas Vanguard's profit increase only by p × $100. As p is typically fairly small for many asset managers, direct shareholders may have a stronger incentive to prevent competition among their portfolio firms than asset managers.
"Active Investors" are those that do not simply replicate an index. The idea is that index funds compete mostly on fees. It is unclear how strong the incentives of an index fund manager are to reduce competition among portfolio firms, given that improved performance of the index would also improve the performance of all all competing index fund managers, which replicate the same index. Active asset managers however, who hold a unique portfolio which tries to pick winners, could outperform other active asset managers if their portfolio firms compete less and thereby attract new clients.
When calculating profit weights with "Direct Shareholders" we only include ownership shares by Berkshire Hathaway and the Norwegian Sovereign Wealth fund. There are other direct shareholders that file the 13F besides these two. However among the largest 13F filers, that have the largest impact on the profit weights these are the only ones that can be viewed as "Direct Shareholders". One could argue that the Norwegian Sovereign Wealth fund should be treated as an asset manager. By treating it as a "Direct Shareholder" we implicitly assume that its incentives are aligned with the incentives of Norwegians.
When calculating the profit weights with "Active Investors" we include the ownership shares of the active investors among the largest 10 institutional investors in the banking sector.
16 Many asset managers have some funds that are actively managed and others that are passively managed. Therefore such a binary classification involves some judgment. Moreover, there are many smaller "Active Investors" that we do not take into account. However, the largest ones we do take into account have the largest impact on the profit weights. Table 12 shows the distribution of point estimates if only ownership by "Direct Shareholders" is taken into account.The estimates are still roughly centered around zero and the distributions of estimates appears to be broadly similar to the distributions of estimates if all ownership shares are taken into account. Table 13 shows the distribution of point estimates if only ownership by "Active Investors" is taken into account. Again, the distribution of point estimates is centered around zero, but the range of estimates appears to be somewhat smaller than if all ownership shares are taken into account. Tables 33 and 34 show the distributions of statistically significant estimates for "Direct Shareholders" and "Active Investors". The distributions are either centered around zero or have most of their mass on negative estimates. The largest positive estimates with "Direct Shareholders" for the Net Income Percentile and the ROE Percentile are however larger than if all ownership shares are taken into account. -0.654 -9.257 -9.257 -7.424 -1.313 -0.004 
Conclusion
Theory predicts that common ownership can be anticompetitive, because it reduces the weight firms place in their objective function on their own profits and instead shifts weight to rival firms that are held by a common shareholder. We estimate the effect of the predicted profit weight shifts due to common ownership on accounting measures of profitability in the banking industry. We present a large range of estimates that are centered around zero and argue that economically most estimates are fairly small. Our interpretation of these findings is that there is little evidence for economically large effects of common ownership on profits in the banking industry. 
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